Summary. Eight leptospiral and three non-leptospiral primers were examined in the development of a random amplified polymorphic DNA (RAPD) fingerprinting method for identification of leptospiral serovars within the serogroup Sejroe. The strains examined comprised 19 reference strains of serogroup Sejroe, five field strains and 17 Leptospira borgpetersenii serovar hardjo type hardjobovis strains. Unique DNA banding patterns were obtained for each of the 17 reference strains with L. hardjo type hardjobovis-derived primers, and all clinical isolates were identified as L. hardjo type hardjobovis. Although the profiles were specific for each serovar, most serovars within serogroup Sejroe clustered into previously recognised genetic groups. RAPD fingerprinting is a simple, rapid method suitable for the identification of some Leptospira serovars.
Introduction
Traditionally, leptospiras are classified and identified in serological techniques such as the crossabsorption test.'? However, these techniques are laborious and show poor inter-laboratory reproducibility. Monoclonal antibody methods are more rapid and ~pecific,~,~ but still cannot distinguish all serovars. DNA-based methods for identification of leptospiras include restriction fragment length polymorphism (RFLP) a n a l~s i s ,~-~ DNA-DNA hybridisation,'-15 pulsed field gel electrophoresis (PFGE),'' polymerase chain reaction (PCR) followed by RFLP l8 and random amplified polymorphic DNA (RAPD) fingerprinting.17* l9 RFLP analysis is generally more sensitive and discriminatory than serotyping, but some serovars are not readily distinguished20 and the complex banding patterns are difficult to interpret. Hybridisation of labelled DNA probes to RFLP blots greatly simplifies the visualised banding patterns facilitating interpretation,12 and allows serovars with similar RFLP banding patterns to be differentiated.14 On the evidence of DNA-DNA hybridisation, Yasuda et al. 13 
Materials and methods

Bacterial strains and preparation of chromosomal DNA
Reference strains (table I) of serogroup Sejroe (obtained from C. Gravekamp) and 21 L. hardjo subtype hardjobovis isolates (table 11)29-31 were examined. Strains were cultured at 29°C in EMJH to a density of c. 108cells/ml and centrifuged at 12000 g for 30 min at 4°C. Pellets were washed twice in phosphate-buffered saline (pH 7.4) and resuspended in lysis buffer (50 mM NaCl, 10 mM EDTA, in 50 mM Tris-HC1 buffer, pH 7.4). After addition of sodium dodecyl sulphate 0.5% and pronase (Sigma) 20 ,ug/ml the suspension was incu- Random amplified polymorphic DNA (RAPD) jingerprinting PCR reaction mixtures contained chromosomal DNA 50 ng, 10 mM Tris-HC1 (pH 9-0), 50 mM KCl, 4 mM MgCl,, 0.1 mM of each of the four deoxynucleotide triphosphates (Pharmacia), 300 PM of each primer, 0.5 U Taq DNA polymerase (Boehringer) and gelatin 0.01 YO w/v. The mixtures were covered with 50pl of mineral oil and placed in a PCR processor (Cetus). The first two cycles comprised denaturation for 5 min at 95"C, annealing of primers for 5 min at 40°C and extension for 5 rnin at 72°C. The subsequent 35 cycles comprised denaturation for 1 min at 95"C, annealing of primers for 1 rnin at 60°C and extension for 3 rnin at 72"C, with extension for 10 rnin during the last cycle. PCR products were analysed by electrophoresis through non-denaturing polyacrylamide 17 x 14-5 x 0.1 cm 6 % gels at 160 V for 4 h.33
Results bated for 2 h at 60°C. Proteinase K (Sigma) 20 pg/ml was added and digestion was continued for a further 2 h at 37°C. DNA was extracted33 and stored at 4°C.
Of the 11 primers examined, only the leptospiral primer pair B11 and B12 (CCGGAAGAAGGGGC-GCCAT and CGATTTAGAAGGACTTGCACAC) produced banding patterns that were unique for each serovar ( fig. 1, lanes 2-20) . However, serovars polonica and istrica could not be distinguished ( fig. 1 , lanes 7 and 9). Patterns obtained with concentrations of 4-6 mM MgCl, in the PCR reaction mixture were satisfactory, but banding patterns became nonserovar-specific at lower concentrations. Primer concentrations > 100 PM increased the product yield without change in the banding pattern. At template DNA concentrations between 0.1 and 10 ng/,ul of PCR reaction mixture there was no significant variation in banding profiles. Thermal cycling through 36 equal cycles of denaturation for 1 min at 94"C, annealing for 1 min at 27°C and extension for 3 min at 72°C did not improve the specificity or enlarge the diversity of banding patterns. Visual analysis of the number of bands shared between profiles indicated that the serovars could be divided into four broad groups, with the caribe and guaricura serovars as two further, grossly dissimilar single member groups (table I) . There were major differences in the banding patterns of the genetically distinct but serologically similar serovar hardjo type hardjobovis and type hardjoprajitno ( fig. 1 , lanes 2 and 20; fig. 2, lanes 2 and 3) . As expected, most of the 21 hardjo type hardjobovis strains showed closely similar banding patterns ( fig. 2, lanes 8-10) , although they were of different geographical origin. The banding patterns of strains from our own collection were identical ( fig. 2, lanes 4-7) . All these isolates yielded fingerprints similar to those of the 17 hardjo type hardjobovis strains and the reference strain Sponselee. No differences in fingerprints were observed between hardjo type hardjobovis strains isolated from urine or kidney tissue of a single animal, nor in strains passaged in EMJH medium.
Discussion
RAPD is a simple rapid method for differentiation of Leptospira serovars within serogroup Sejroe, giving reproducible, discrete and serovar-specific banding patterns. Serovars istrica and polonica could not be distinguished from one another, but these are also indistinguishable in RFLP analysis and with recombinant DNA probes.12 All the other serovars, including the serologically identical but genetically distinct serovars L. hardjo type hardjoprajitno and type hardjobovis, could be differentiated. In visual analysis of the RAPD banding patterns, most serovars clustered in the genetic groups described by Van Eys et all2 and OtherS,10,11,13,17,24 indicating that RAPD may be useful in classification (table I) .
Small differences between strains of serovar harq'jo type hardjobovis were found in RAPD. Pacciarini et al.' also found small genetic differences between the reference strain Sponselee and clinical isolates of serovar hardjo type hardjobovis with a repetitive sequence, cloned from L. interrogans serovar hardjo type hardjoprajitno, as a probe for serovar identification. Zuerner et al. 15 found at least 14 genetic differences within various hardjo type hardjobovis strains; this high level of discrimination may be explained by the high frequency of transposition of the insertion sequence detected by the probe.
After detection of an infection, a fast and accurate identification of the serovar involved is often necessary for diagnostic and epidemiological purposes. We conclude that RAPD fingerprinting is a simple, rapid non-isotopic method for identification of Leptospira serovars of serogroup Sejroe.
